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PESES: R285.5 XHEARERS: A XEHS: 1007-7693(2012)11-0970-05

Effects of Xuezhikang on Ventricular Remodeling in Spontaneously Hypertensive Rats and the Possible
Mechanism

WU Jian', HE Hongz*, LAI Dongwuz, HU Xianqing3(1.Department of Cardiology, Shaoxing Second Hospital, Shaoxing
312000, China; 2.Department of Cardiology, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang University, Hangzhou
310016, China; 3.Department of Cardiology, Central Hospital of Jinhua City, Jinhua 321000, China)

ABSTRACT: OBJECTIVE To observe the effects of Xuezhikang on left ventricular hypertrophy and myocardial interstitial
fibrosis in spontaneously hypertensive rats (SHR) and the possible mechanism. METHODS Thirty male SHRs were randomly
treated with Xuezhikang (300 mg-kg™"-d™") (XZK group, n=10), simvastatin (5 mg-kg™"-d™") (SIM group, n=10) or 0.9% normal
saline (SHR group, n=10). Age-matched Wistar-Kyoto rats (WKY) (WKY group, n=10) were also gavaged by 0.9% normal
saline for 12 weeks. Left ventricular weight index (LVWI) was calculated. In addition, the serum lipid concentrations, the blood
pressure levels, the myocardial collagen volume fraction (CVF) and perivascular collagen area (PVCA), the serum levels of
procollagen type I C-terminal peptide (P I CP), the levels of myocardial superoxide dismutase (SOD) and malondialdehyde
(MDA) were also measured in this study. RESULTS  After 12 weeks of treatment, the LVWI (P<0.05), CVF (P<0.01), PVCA
(P<0.01) and serum P I CP concentrations (P<0.01) of XZK group and SIM group were significantly lower than those of SHR
group. Myocardial SOD activity and MDA concentrations had no significant changes among four groups. CONCLUSION
This study demonstrats that Xuezhikang significantly inhibited left ventricular hypertrophy and myocardial interstitial fibrosis
was independent of its antihypercholesterolemic role and exhibited the same effects as simvastatin. The levels of myocardial
SOD activity and MDA concentrations seem to be uninvolved in the reverse effects of Xuezhikang.

KEY WORDS: rats; Xuezhikang; myocardial interstitial fibrosis; antioxidant

Ly JJLEL K (myocardial remodeling) & EAE 1 L
LA F A B — AN EEE O fE R R 25, O 3

B AL AL ¥ (superoxide dismutase, SOD)illiA,
B R BCEE T, S 20070815). A

IO ML A PR R R DB T R o R A O
LA IAE RS o WL TREF e 4k 0 UL B3R E AN
PR T B OGS BRI 3 () e A 55, SO O WLIE R K
HREINREM R M. A A2 RS biT 22
YRR T A3 R BEARRE [ B A8, 3R O N B2 T E
PrEAAAERT, PURAERT, Ao Bk K s o L &
I/ TR S o I B R e 8 2 0 il R 1 R
SRAYT, HRRAR MG DR O F B AN, BHETE
2 v (KT BEATLOUE X6 R PRI 56 T, A 2 A1 et
LR FAE R 45%, BRARRCORIET GRS 31%,
BEAR BT 33%. AXSIH e AR Il T R 75 5 LA
AT —F, R ocE oW EMEN, JfdE—
ARG A AT BRI AL
1 MRl5h%
1.1 A

Beckman LX20 HalAEW 2 HTL(GER); HX-
T 250 552 20 N A4S (T8 1 A R s 2% e AL e 2 S 56
fuy); ELX-800 24 [ 3 e &2 B B AR A (36 ) o

I ILACR T 2557 2012 4F 11 H 55 29 4555 11 )

fi (malondialdehyde, MDA)WIR £ (FF 508 A=)
WFSHT, bS5 : 20070723). KRR T BRI R I
R ¥ A K (procollagen type I C-terminal peptide, P
[ CP)ELISA {5 & (35 ADL A #], Catalogue:
QRCT-301203EIA\UTL). il Jlg FERY (AL K4k {5 A4
R R AT, L5 20070915). FARATT GRA
20mg F 7, BONBRD AR AR AR, #5:
07412).

1.2 Jiik

1.21 ARGy A AR &k
K fl(spontaneously hypertensive rats, SHR)30 M [12
R, &, HEEQe4E11)gl. BN N 3 4,
4110 2o g G IT 41(XZK 41) T 1l fig BE 300
mg-kg-d ™ O A B R K G R B, WREESY 30
mg-mL HEE s FARMIT T 4L(SIM 41) T Ak Al
7T 5 mgkg-d A BE SR K I IR AR WRE N
0.5 mgmL WY, T4AH L4 9 1 10 mLkg™
HEREH Y2y SHR XA (SHR 41)K Wistar-
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Kyoto K 5t IE % xR (WKY 4H)%E H [H] 74 21
K 10 mL-kg ™' HEWH . HEENZG 12 . ASLKE)
Yy L R s S A IR A W 3R A, SEEG
AR . SCXK(Y1)2007-0005

122 Wk s S ARE I E W He il € A1 K B
IR AT, &2 F 1 ke WENLLN A 12
J& J5 /K 5 (body weight, BW).

123 HMAXRE H 2%HRILE L ZWAS
mg-kg VPSSR S , AR IKIILLY) 3 mL,
LA 3 000 r-min~' B0 15 min J5 BUMLT, #H45
ot B o, HoAx B F-80 CUKAR & H o AR 5 I
FERECORE, LA 4 CARFER KRS, a0
B R 0w, WK, BRE . RO R RRVE T
29 1 mm ALHCE = REDIT, AR R B R [ E i
THERYI R, HARTAN-80 CURAH & -

1.24 MfiFE A Beckman LX20 H3I4EAL
I3 MG 5 H i = (triglyeride, TG). o JJH [ jig
(total cholesterol, TC). iK% & JIg & (1 JIH [#] i
(low-density lipoprotein cholesterol, LDL-C). %
J& I £ 4 B[4 §% (high-density lipoprotein cholesterol,
HDL-C).

1.25 LVWI 1l HW/BW JllE  HH /TR FRR i
40 T i (heart weight, HW). /.0 % 5 5 (left
ventricular weight, LVW), 114/ % # & 5 5 (left
ventricular weight index, LVWI)=LVW/BW (mg-g™"),
PEAR O LR JE B R FE

1.26 CVF . PVCA WIGE Lo UL AR /R S MR I
NE 24 hE, WA, S, DR EY
5 um. Masson Je(al', L4l R4, IR LT
eSO, MRZIE R, o — AT
BV ARG WA T BN LR e 4 ML
H7(40X), ] NIH imagel B HTEA 41 f5 oF
B CVFCU U S i A/ AL BF T AR X 100%), PVCA
(.65 s D L/ A s TR X 100%) o

1.27 PLCP W ™ akn e v Wl B kAT
I3 P 1 CP KR EENE , LB 450 nm Bighr A L i3
AR e fL OD fi, & tHbrHElhZe . FRR Y bR
HEh 2 7 B R B FEASLE P T CP R
(pmol- L"), (&4 FI41E.

1.2.8  SOD iifith . MDA WJEN T ™k 4% FER 7
Ui R, SOD W& 1 (U mgprot ™) ] B i
FALEHEA I, MDA & (nmol-mgprot ) AL
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B LG Z PR v A I, S AL A
1.3 Stk rab e

ATl A X £5 £, EA SPSS 15.0 #fFAY
AT S b B, 2 410 H R - One-Way
ANOVA 73H7; PR LLECK A LSD A48, #
ZA5%, H Dunnett’s T3 . P<0.05 HZERHS
R .
2 %R
2.1 IfinJIg X I s P 5

VAT HT: SHR 41, SIM 401 XZK 20 1l & W &
Fb WKY 415 (P<0.01), SHR #41. SIM ZHF1 XZK
Y 2 A s 2 e o e vk 1897 12 JAJ5 : SHR
41, SIM 41F1 XZK 4Lif & &tk WKY 415
(P<0.01), SHR 4. SIM 4] fl XZK #{ [f] i [k 2
FERGE R S IRTT e WKY 4 H Jo B 52 ek
A, HAMHY B EP<0.0D) T, 458 ILE 1.
#1 MR ARKEEHEH0O=10, X£5)

Tab 1 Effect of XZK on systolic blood pressure in
rats(n=10, X=*S)

W45 s /mmHg

2H 5
YAIT AT WBIT 12 )5
WKY 4 119.3+1.55 120.8+2.50
SHR 41 147.242.50" 189.7+20.70" 2
SIM 4 148.7+10.60" 182.8+24.70V 2
XZK 4 148.5+11.80" 187.8+19.10V2

TE: 5 WKY 4t YP<0.01: Hiasraitbi, PP<0.01
Note: Compared with WKY group, YP<0.01; compared with before
treated, ?P<0.01

2.2 IfiJIg FE X I T 1 5

YGIT 12 5 XZK 4 . SIM 41 F1 SHR 41[] TC.
LDL-C. HDL-C % 5 L4t it & L (P>0.05), WKY
20 TG /KFH BA% T SHR 41(P<0.01), XZK 4.
SIM #H#4) B# AL T SHR K TG /K F(P<0.01),
SR WK 2.

2 MmfE R A B AR B (n=10, X+5)
Tab 2 Effect of XZK on serum lipid in rats(n=10, X+5)

4151 TG/mg-dl”'  TC/mg-dl”' LDL-C/mg-dl"" HDL-C/mg-dl™*

WKY Z41  52.80+9.33"  52.67+8.98  19.00£4.00  33.89+7.92
SHR 41  81.62+22.91 53.67+6.86  20.83+2.71  33.78+5.46
SIM4l  36.58+16.96" 48.67+7.92  20.00+3.85  31.66+7.86
XZK %  40.70+6.80"  50.83+9.45  20.68+5.88  33.50+6.16

TF: 4 SHR 41, "P<0.01
Note: Compared with SHR group, YP<0.01
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2.3 IMLHBFEXT LVWI 520
AT 12 G S K BRINREZ R LG4 &

X (P>0.05) ,

XZK 41 W & BF AL SHR K i

LVW(P<0.01) % LVWI(P<0.05), SIM ZHJR] B
PRI LVWI (P<0.05), BXAEHEEH —EHNF
HHirrm X, R IE 3.

£3 mAEEA AR LVWI 9 ¥ (n=10, X*s)
Tab 3 Effect of XZK on LVMI in rats(n=10, X +§)

B, HAHR

415 LVW/mg BW/g LVWI/mg-g™'
WKY 4 819.62+46.88"  344.87+25.50 2.3140.07"
SHR 41 1151.50£154.05  333.67+£23.55 3.44+0.31
SIM 4 1 044.73+52.23 357.83+30.80 2.93+0.19?
XZK 4 966.67£72.67"  332.83+24.60 2.91+0.09%

IE: 5 SHR A, "P<0.01, ?P<0.05
Note: Compared with SHR group, "P<0.01, ?P<0.05
2.4 IMIEHEXT CVE K PVCA (K54

5 WKY ZIAL, SHR A0y IUK 5 F & 5
Thr, M B R R R K RO LR S5 &3
OHUA TR A AR ded, S5 ILE 1. 1697 12
Jil JE MG R S AR A YT S B AGO UIR JiR 5
(P<0.01), EWABGE I ITER, 4580
x4,
x4 uflg stk B CVF fu PVCA B % (n=10, X+s)

Tab 4 Effect of XZK on CVF and PVCA in rats(n=10,
X+s)

45 CVF/% PVCA/%
WKY 41 2.23+0.77" 34.15+8.25"
SHR 41 8.04+1.43 93.73+16.29
SIM 21 4.48+1.54" 53.04+12.86"
XZK 41 3.29+1.86" 48.15+10.88"

T 5 SHR 4%, YP<0.01
Note: Compared with SHR group, DpP<0.01

1 Masson Zf5,(400X)
A-WKY 41; B-SHR 41; C-XZK 41

Fig1 Masson trichrome staining(400X)
A-WKY group; B-SHR group; C-XZK group

2.5 MLREEXT L P T CP H 541
SHR 41. XZK 41} SIM 41 KL iy P 1 CP

I ILACR T 2557 2012 4F 11 H 55 29 4555 11 )

WL 82 T WKY 41(P<0.01), 55 SHR 414 Lt,
IR ARty T 525 BRI T SHR Il P 1 CP K
g, 2RI O LR SR & B, P DL
Aol SR WK 2.

250 ¢
SHR
mm SIM
o 200r XZK
5 = WKY
g 150 112)
H 02
. )
= 100t
(- ™
1
50 F
0
SIM XZK WKY

B2 AaifiE I BAEEAEARRITKM=10, X+5)
55 SHR 41LE, PP<0.01; 5 WKY 4114, 2P<0.01

Fig 2 Serum P I CP concentrations in each groups(n=10,
X*s)

Compared with SHR group, "P<0.01; compared with WKY group,
PP<0.01

2.6 ILAREEXTCMIL SOD i /7. MDA 3 J5 [#) 5 i
S HT KIS 4R )0 UL SOD 3% 1. MDA

WE 2= S e gevt 5 = L (P>0.05), iR W3 5.

#5 MmAEHEA AR SOD X MDA & (n=10, X+£s)

Tab 5 Effect of XZK on SOD and MDA in rats(n=10,
X+ts)

4 ) SOD/U-mgprot ™" MDA/nmol-mgprot ™"
WKY 4 44.84+12.67 3.75+0.79
SHR 4 37.92+7.69 4.09+£0.53
SIM 2 37.94+10.17 3.88+0.96
XZK 41 41.92+11.44 3.34+0.80
3 Wig

A DAL AR FEFN AR AT b ik 2, 12
A SHR E A 2 = HAGRIAY, L Bk DA 200
VA R 52T . SE5 45 5 SHR ¥ 97 ALRHER YT
I s AR IT T E s T WKY 4
(P<0.01), BEWISLHARRF & BT 2R . HI
(R HS 4 T LW 5 3800 A SIZEG BT H 771 2 (10 1 i R A )
M e L s KRR PR I s = A= BH S () R e o 1 I8
T o 48 2H K R B K R E I TC LDL-C
HDL-C 7K~V &4 2 8 2 5 o ge vk 2 s X, ARl fig
BRI Ao 7T 6k 25 B AIC A i s KB TG /K-
(P<0.01), 4 Bezerra 25" 5745 53,
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U JUUEE 4 (1 R il it v 57 380 i v 8 g 2 A
F(EREGR I (38 ) A E L 5 ) 2% R 3 G R AR
R AR 2 JE g, g LR B O LA
J&, ASzig gk B R, SHR 4158 WKY 4 LVW &
LVWI %2580, 3680 B &Pk i & oK BRAE 7R AL
B, 1T 280k i g R = AR AT 3R T, O LR
JE 115 3] B 25 2035 (P<0.05) 0 O JULIE) BT 2T 4E AL S0
S REARAE RN, Rk REOR MR R 2 —, &
BRI WU RS I3 ARSEK: CVF K&
PVCA &5 PP il g BEFN == My T 3 g 2 35 ek />
OV IR 5 B (P<0.01). P T CP 2 1 R 54 ik
AR N, % SHR L3 P T CP 2 &k i
RIL, M3 P T CPIRES CVF 2 IEARSE, HoA
SCEG K IN T &-ZHIIE P T CP WRIE, 459 SBoni g
FREFNE AR YT [ FF 5 25 BRI P T CP K JE(P<0.01).
11 i R 2 AR At VT 380 ] DA 25 50 O JUL ] 5 £ 4
o M LIRSS RN, I g BERN S ARAb YT 2 0
IR JEE R0 JUL ) 5T 25 248 Ak 1R 4 FH 5 AN A48 6T i
s S IFLT] AP B oA, e R T I AERR IR VR

Joaquin 25V HL AR AT AT LA 1 b0 A &
P K BT WKY K BZE 40 B i SOD i 1k -
ARSI 25 R Peos, HAR SHR 418 WKY 410
UL SOD ¥ PEf— & NP, 0L MDA WRJE A T Ft
i, AHARMARG S E L XZK 4H SIM 4
52 SHR 410l SOD ¥ J) Sz MDA ¥ 5 1145 4k A1
ANHA G245 Y. I SOD [z MDA A 5 A%,
Y 2R AT N0 B B 34 T S m s 56 5 L, oA s
55 R Be R IARTT 2R 25904 T =i SOD ¥ ) J PR AIK
MDA ¥ E AEH S FEAREULIA YT S 250 0L
I IER S PUAAER o6, T HAEAN A )4
ARG A A 24 2 (R AAC/E F A DG, fnid
A AL S (catalase, CAT), 2 Mt H Kk & 40 Yy i
(Glutathione peroxidase, GPx)%%, W35 1E— PR
FIrHT

g LRIk, (iR HEAEAS W kR SHR [ A2
BB, B OO UL R AT AL AR S, 5 1l Fn
[ B2 AT AR TG 5% . I iR R B 5 AR AR Y T
FFE T EMER, HAEH USRS 0L
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SOD JiE M MDA ¥ & HH e A K.
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